I. Introduction
Segregation data are commonly used to test theories on the mode of inheritance of new genetic systems or new blood group factors. If Mendelian inheritance of a system or factor is assumed, segregation analysis, applied to a substantial set of family data, provides a measure of differences in viability or fertility between phenotypes. Possible selective forces affecting blood group genes are in general bound to be weak, which means that very large amounts of data are required to make it possible to reveal them. With a few exceptions (e.g. SM!Ta et al., 1968) extensive bodies of segregation data have not previously been analysed in farm animal species. However, both from an evolutionary and animal breeding point of view it is of importance to gain information on the selective forces which may influence the frequency of blood group genes in farm animals.
One possible cause of differential viability is immunological incompatibility between blood types of mother and offspring. The human Rh blood group system is a wellknown example of this phenomenon. Erythroblastosis foetalis, caused by incompatibility of maternal and fetal Rh blood types, was a serious source of fetal death in man before an adequate prophylaxis and therapy was developed.
In the horse a homologous disease called neonatal isoerythrolysis (NI) has been known for a long time (C AROLI & B ESSIS , 1947 ; B RUNER et al. , 1948 ; COOMBS et al. , 1948) . In this disease the foal's red blood cells (RBC) are destroyed by maternal anti-RBC antibodies. The deleterious antibodies are produced by the mare in response to one or more red cell antigens which the foal has inherited from the sire, and which are absent in the mare. The antibodies are transmitted to the foal through colostrum which is considered the exclusive route of passive immunity from mare to foal. The first NI foal is usually delivered by a mare in the fourth to seventh pregnancy, although NI among foals from earlier parities has been observed (FRANKS, 1962) .
The available overall data on NI in horses indicate that the blood group factors Aa of the A system and Qa of the Q system are the 2 antigenic determinants involved in the great majority of cases (S TORMONT , 1975 ; Suzu K i, 1978 ; BAILEY, 1982 The heterozygosity of a dam was inferred either from the blood type of its parents or from the occurrence of at least one &mdash;/&mdash; offspring in matings with +/-or -/-sires. In the cases when the heterozygosity was inferred from the parent's blood type or from the occurrence of -/-offspring in matings with +/-sires, all such dams with one or more offspring were included in the analysis. As the inference on heterozygosity in these cases was based on information not used in the segregation analysis, equal numbers of +/-and -/-offspring are expected. In the cases when the heterozygosity was inferred from the occurrence of -/-offspring in matings with -/-sires, only dams having at least two offspring from such matings were included. The expected proportions of +/&mdash; offspring from this type of matings were computed according to the a priori method of B ERNSTEIN (1929) , separately for dams with progeny groups of two, three, four, etc. offspring. For each factor, observed and expected numbers of +/-and -/-offspring were added over all these categories of dams.
In order to make out if a possible departure from Mendelian ratios due to maternal-fetal incompatibility appeared, if it was assured that the dam had had a possibility to become sensitized to the factor studied, we excluded from the progeny group of each mare the offspring from the first incompatible pregnancy (-/-mare with a +/-offspring) in the period studied (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) and all offspring born prior to that.
Several mares involved had offspring born before 1970, so some older mares most likely had had two or more offspring from incompatible pregnancies before the offspring included in this part of the study were born.
For each factor a chi-square was calculated from the observed and expected numbers of +/-and -/-offspring from incompatible matings, compatible matings and when offspring from the 2 types of matings were pooled. The segregation ratios from compatible and incompatible matings were compared by homogeneity chi-square tests. These chi-squares were also calculated for offspring pooled over factors. All calculations were carried out separately for the ST and NST breeds.
III. Results
In Table 2 shows the corresponding distribution of offspring in the NST breed. In this breed there was a significant (P < 0.05) deficit of heterozygous offspring from incompatible matings when data were pooled over all factors. On the contrary a slight excess of +/-offspring appeared in compatible matings. Therefore the homogeneity chi-square reached significance at the 5 p. 100 level suggesting a small maternal-fetal incompatibility effect from several factors. One individual factor alone, namely Qa, gave a significant homogeneity chi-square resulting from a highly significant (P < 0.01) excess of +/-offspring in compatible matings and a small deficit in incompatible matings. The Ca factor gave a highly significant (P < 0.01) deficit of +/-offspring in incompatible matings and a small deficit in compatible matings. This resulted in a highly significant (P < 0.01) pooled chi-square for Ca.
At a closer inspection of the segregation of individual factors it appeared that Aa gave a small excess of +/-offspring in both types of matings in both breeds. When offspring were pooled over breeds and mating types this excess proved to b6 significant M = 4.14 ; P < 0.05). Also the factors Qa and Qb gave significant ( X II = 8.35 ; P < 0.01 and X ; = 5.78 ; P < 0.05 respectively) excesses of heterozygotes when all data were pooled, while for Qc the excess was only close to significance ( X ; = 3.22 ; P < 0.10). All other factors segregated according to expectation in this respect (results not shown).
In table 3 is shown the distribution of offspring from incompatible matings when only those born after their dam had had at least one incompatible pregnancy, were taken into account. None of the chi-square values were significant. In the NST breed there was, however, a deficiency of Ca+ offspring, which was close to significance. This observation was consistent with the result obtained with the complete material.
IV. Discussion
The present study, which is based on a very large amount of family data, has not revealed any major deviation from expected segregation ratios for any of the 15 blood group factors studied. For all factors the results support the conclusions that (a) their mode of inheritance is Mendelian, (b) the blood typing methods are accurate, and (c) there is no evidence of large net differences in viability between the phenotypes studied. However, the extensive data available enabled the detection of even minor deviation from expectation. Two The hypothesis that the observed excess of heterozygotes preferably reflects the effect of heterozygosity at chromosomal segments marked by blood group variants rather than effects at the blood group loci themselves could be tested since data on nine electrophoretic loci are available on the horses investigated in the present study. These systems are all codominant and therefore better suited for testing the proportion of heterozygous offspring from different types of matings. Such an analysis will be the subject of a subsequent paper.
A prime purpose of the present study was to investigate if any indication of the well-known maternal-fetal incompatibility of blood groups in horses could be revealed in this very extensive material. The factors Aa and Qa are responsible for the great majority of cases of neonatal isoerythrolysis in foals (S TORMONT , 1975 ; Suzuxi, 1978 ; BAILEY, 1982) . Therefore it is interesting to note that just these 2 factors were the ones for which the excess of heterozygous offspring appeared to be particularly pronounced ; Aa and Qa were consistently in excess in both breeds and mating types except for Qa in incompatible matings in the NST breed. We have encountered a small number of NI cases (all due to the Aa factor) in the ST breed during about 17 years of blood typing service but our records do not allow a serious estimate of the overall incidence of the disease in this breed. We have not observed any case of NI in the NST breed. In the present study there was no indication of a m 4 temal-fetal incompatibility with respect to Aa. On the contrary, the excess of Aa+ offspring from incompatible matings approached significance ( X 2 , = 3.42 ; P < 0.10) when data were pooled over breeds. Neither for the Qa factor was there in the ST breed any sign of an incompatibility between mother and offspring, but instead a clear excess of heterozygous offspring from incompatible matings. These observations make it very unlikely that NI is the cause of any of the deviating segregation ratios found in the present study.
Our Naturally occurring antibodies directed against erythrocyte antigens is one possible basis for such a mechanism. With regard to Ca, the factor with the most pronounced deficit of +/-offspring in the NST breed, it is a well-known fact that anti-Ca antibodies occur very frequently if not in all mares which do not possess the Ca antigen (Sco T r, 1978) . All of the 27 Ca-mares in the study by BAILEY (1982) The present results represent a larger body of blood group segregation data than has been available in the horse hitherto. The 2 populations of horses involved, will be continuously monitored with regard to a number of blood groups and other polymorphic systems and in a few years a similarly large set of independent segregation data will be available. It will then hopefully be possible to confirm or reject the results of this study.
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